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Definitions

 |llumination - the intensity of light per unit of
area.

e Luminance - luminous intensity, expressed In
candles per unit projected area for the
luminous surface.

* Veiling Luminance - The stray light produced
within the eye by the light source that alters
the apparent brightness of an object within the
visual field and the background against which
It Is viewed.




(There is only an observer in the Luminance
& and Veiling Luminance calculations.) 3




Luminance

Red - Path of Luminance '
from the luminaire to the /\;’
observers eye.

- Observers line ~x
of sight looking at the
Luminance point value
to be calculated on the
pavement surface.




Velling Luminance

Red - Path of Veiling
Luminance(Disability Glare)
from the luminaire to the
observers eye.

- Observers line
of sight looking at the
Veiling Luminance point
value(Lv) to be
calculated on the
pavement surface.




Definitions - continued

e Lamp lumens - The total output from a lamp
In lumens. (A lumen being a unit of luminous

flux.)

e Luminous Flux - the rate of flow of light
radiation.

e Foot-candle - The tllumination of a surface
one square foot in area on which Is uniformly
distributed a flux of one lumen. A foot-candle
equals one lumen per square foot.




Definitions - continued

e Minimum light level - The minimum light
Intensity of illumination at any point within
the design area measured just prior to
relamping the system.

 Minimum average light level - The average of
all light intensities within the design area
measured just prior to relamping the system.

 Uniformity Ratio - The ratio of the minimum
average light level on the design area to the
minimum light level of the same area.




Definitions - continued

 Dirt Factor - the amount of environmental
contamination deposited on the reflector, refractor or
luminaire bulb. Expressed as percentage of light
transmission loss at end of life / relamping time
compared to new Installation. (DF) = 0.85 rp-8-00 page 27)

« Lamp Lumen Depreciation Factor - the factor used
In Illumination calculations to relate initial rated
output to the anticipated output at replacement time.
(LLDF) — 073 (GE Catalog Dec. 1995 - section 9050 page 2)

* Light Loss Factor (Maintenance factor) Percentage
of light degeneration through the life of the lamp.
(DF) 0.85 x (LLDF) 0.73 =0.62LLF
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Figure A5. Luminaire Dirt Depreciation (LDD) factors.

ANSI / IESNA RP-8-00

SELECT THE APPROPRIATE CURVE IN ACCORDANCE
WITH THE TYPE OF AMBIENT AS DESCRIBED BY THE
FOLLOWING EXAMPLES:

VERY CLEAN—No nearby smoke or dust generating activi-
ties and a low ambient contaminant level. Light traffic.
Generally limited to residential or rural areas. The ambient
particulate level is no more than 150 micrograms per cubic
meter.

CLEAN—No nearby smoke or dust generating activities,

Moderate lo heavy traffic. The ambient particulate level is
no more than 300 micrograms per cubic meter.

MODERAT Moderate smoke or dust generating activities

nearby. The ambient particulate level is no more than 600
micrograms per cubic meter,

DIRTY—Smoke or dust plumes generated by nearby activi-
ties may occasionally envelope the luminaires.

VERY DIRTY—As above but the luminaires are commonly
enveloped by smoke or dust plumes.




Lamp
Lumen
Depreciation
Factor

HIGH PRESSURE SODIUM LAMP DATA

LAMP LUMEN
LIGHT DEPRECIATION
CENTER
ORDERING ANSI LENGTH | INITIAL END OF
ABBREVIATION| CODE FINISH INCHES | LUMENS| MEAN | LIFE

35-WATT-LIFE AT 10 HOURS/START = 16,000 HOURS

LU35/Med S76-HA-35 | Clear 3-13/32 |2,250 |0.90 0.73
LU35/D/Med | S76-HB-35 | Diffuse -13/32 | 2,150 |0.90 0.73
50-WATT-LIFE AT 10 HOURS/START = 24,000 * HOURS

LU50/Med S68-XX-50 | Clear 3-13/32
LU50/D/Med | S68-YY-50 | Diffuse |[3-13/32
LU50 S68-MS-50 | Clear

LU50/D S68-MT-50 | Diffuse

70-WATT-LIFE AT 10 HOURS/START = 24,000 * HOURS

LU70/Med S62-LG-70 |Clear 3-13/32 |6,400 |0.85 0.77
LU70/D/Med | S62-LH-70 | Diffuse |3-13/32 |5950 [0.85 0.77

70-WATT-LIFE AT 10 HOURS/START = 24 000 * HOURS

Lu70 §62-ME-70 | Clear 6,400 ‘5
LU70/D $62-MF-70 | Diffuse 5,950 .85
100-WATT-LIFE AT 10 HUUBS;’STAHT = 24.U[I[| *HOURS

LU100/Med S54-SG-100]| Clear
Diffuse

LU100

LU100/D

LU150/Med 555-RN-150 | Clear 16,000
LU150/D/Med | S55-RP-150 | Diffuse 3-1/ 15,000
LU150/55 S55-5C-150 | Clear 16,000
LU150/55/D $55-MD-150 | Diffuse 15,000
LU150/100 $66-SD-1580 | Clear 15,000
LU150/100/D | S56-SE-150 | Diffuse 14,000

200-WATT-LIFE AT 10 HDUHSJ’START 24,000 HOURS

LU200 S66-MN-200| Clear  [5-3/4 | 22,000

250-WATT-LIFE AT 10 HOURS/START = 24 Gﬂl] HOURS

LU250 S550-V¥A-250] Clear 28,000 (0.80 0.73
LU250/D Sb0-YC-250 [ Diffuse 26,000 |0.90 0.73
LU250/S S50-WA-250( Clear 5 -3/4 30,000 |0.90 0.73
310-WATT-LIFE AT 10 HOURS/START = 24,000 * HOURS

LU310 S57-MR-310] Clear_5-3% 37000 1080C 073 D
350-WATT-LIFE AT 10 HOURS/START = 18,000 * HOURS

$129-AG-350{ Clear  |5-3/4 | 50,000 [0.90

400-WATT-LIFE AT 10 HOURS/START = 24,000 * HOURS

LU400 S51-WA-400 | Clear 5-3/4 50,000 0 73
LU400/D S51-WB-400 | Diffuse |7 47,500
750-WATT-LIFE AT 10 HOURS/START = 24,000 * HOURS

1000-WATT--LIFE AT 10 HOURS/START = 24,000 * HOURS

LU1000 S52-XB-1000 140,000 [ 0.90

10



Definitions - continued

e Type IIl Medium Cutoff Fixture - Type I, I, lll &
|\/ are designations for asymmetrical (noncircular)
distribution patterns. A “Type I11” projects light
further across the street (transverse) than a “Type 11”
and less far across the street than a “Type 1V”.

e “Medium” is the distance up and down the highway
(longitudinal) a luminaire directs light. This Is In the
range of >2.0xMH(mounting height) & < 4.0xMH
(approx.).

o “Cutoff” - tells how much light a luminaire directs
above 80 & 90 degrees vertical. A cutoff fixture
directs almost no light (2% - 3%) above 90 degrees.

11




Required lllumination

e The State Is responsible for illumination on
state highways with partial, modified or full
limited access control in any location. omeswo-2w)

 Cities are responsible for illumination on state
highways without WSDOT established access
control located within their corporate limits. ow

840-2(1) )

12



Freeway Off Ramps and On Ramps (2)

Gore area

\ Ramp
| ==

599‘5'3.@29 of 4__|_S (main line)

Design area

il

Single Lane Off Connection
(Light standards can be shifted up to 100 ft from the beginning of the gore.)

Design area ‘\
I

l
|

I

I
=l

S (mainline) | S (main line) ﬁ Ramp
/ h Gore area
Beginning of Two Lane Off Connection

gore (| ight standards can be shifted up to 100 ft from the beginning of the gors.)

|
/
J

Legend
S Distance between light standards Light standards with mast am
that will result in an average light mountaed luminaire. (Locations are

level that exceeds the uirements ical and nhot mandatory.
of figure 840-6. ed WP ¥

RI(2) DM page 840-6 & DM figure on page 840-11 13



How to place Luminance & Veiling Luminance Grids

Design area /_{ Grid 1 Gare area
Ramp

Begglgllgg of

i

Single Lane Off Connection
(Light standards can be shifted up to 100 ft from the beginning of the gore.}

Design area Grid 1

X

‘ S (main line) Ramp

Gore area

S (main line)

Beginning of Two Lane Off Connection
gore (| ight standards caf be shifted up to 100 ft from the beginning of the gere.)

S Distance between light standards Light standards with mast arm
that will result in an average light mounted luminaire. (Locations are

level that exceeds the uirements ical and not mandatory.
of figure 840-6. red WP i
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Freeway Off Ramps and On Ramps (2)

Design area

i .
Ramp Ls (main line) o

ramp width
Single Lane On Connection

Correct Design Area
/ —asign-orea

% ________________________ === i
Ramp ___S (main “nelL—zz Lo
ramp width
Two Lane On Connection

Legend

S Distance between light standards
that will result in an average light

Light standards with mast amm
2 g mountad luminaire.

level that exceeds the reguirements

of figure 840-6.

Locations are
typical and not mandatory.)

RI(2) DM page 840-6 & DM figure on page 840-11 15



How to place Luminance & Veiling Luminance Grids

Grid 1
Deasign area

s &%—-ﬁ%ﬁ_ ] _:::::::::::::::::::::::::::::::::::E::
Ls (mainlline)
Ramp 10 ft

Grid 2 Famp width
Single Lane On Connection

Correct Design Area /_l Grid 1
Deasign area

—

Two Lane On Connection
Legend

S Distance between light standards Light standards with mast amm
that will result in an average light

_ mounted luminaire. (Locations are
level that exceeds the requirements typical and not mandatory.}
of figure 840-6.
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Freeway Ramp Terminals (3)

Off ramp

O
-
3
3
E*)
T

Crossroad

—eg—F—

¥

Off ramp

B L -

Required lllumination for a Typlcal Dlamond Interchange
{Shown for single lane ramp connection and a two lane crossroad without channelization.)

Legend
S Distance between light standards Light standards with mast amm
that will result in an average light mounted luminaire. (Locations are

level that exceeds the uirements ical and not mandatory.
of figure 840-6. e L ¥

RI(3) DM 840-6 & DM figure 840-11 17



Blank Page
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Intersections With Left Turn Channelization (4)

S (main line) S (intersection)
- el

[t T
Marked
crosswalk — \ Qppruach
. - esign area
Intersection S (main line) ; ,
design area e - — State highway
gt :?“-;h_;'_ 7 7 /
i R s A Ml —
T//f f/:‘Lfé:‘:i f-.{:‘.i///////{'////./f(’
Full roadway width Tapered roadway
s =i -l el
Painted
channelization &
Additional light
standards if . Additional illumination
required for intersection | if funded by local agency

design area light level. | tarsection with Left Turn Channelization

Legend

8 Distance between light standards that will result in an average level that
exceeds the requirements of Figure 840-6.

)T( Light standard with mast amm mounted luminaire.
{Locations are typical and not mandatory.)

RI(4) DM 840-2 & DM figure 840-13 19



How to place Luminance & Veiling Luminance Grids

Grid 4
S (main line) S (mtersectlon) Grid 3
B Marked Grid 1
arke
crosswalk — \ Approach
Intersaction | i S (m n line) dasugn e
design area g /— State highway
""‘r —
__ s li// B e PR e A P N e _{r
—_— 7 ﬁ Full roadway width Tapered roadway
Painted g :
channelization o
Additional light
standards if MAdditional illumination
if funded by local agency

required for intersectio
design area light level.

Legend

intersection with Left Turn Channellzation

Grid 2

8 Distance between light standards that will result in an average level that

exceeds the requirements of Figure 840-6.

)T( Light standard with mast arm mounted luminaire.

{Locations are typical and not mandatory.)
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Intersections With Left Turn Channelization (4)

S {main line)

*;pp—mx-*—Baginning of |
storage lane

xxxxxxxxxxxx
\\\\\\\\\\\\\\\\

T E
\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\
\\\\\
\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\

Approach design area

Alternate for Transitions to
Two Way Left Turn Lanes

Legend

design area
% Raised chan nejizatinn

S (main line)
e S (main Iine)___"" Approach

//////////////////////

/ - Tapered roadway
/ L T i

Full roadway width Beginning of

left turn taper
Alternate for Ralsed Channelization

S Distance between light standards that will result in an average level that
exceeds the requirements of Figure 840-6.

)T( Light standard with mast arm mounted luminaire.
(Locations are typical and not mandatory.)

RI (4) DM page 840-2 & DM figure 840-3 21



How to place Luminance & Veiling Luminance Grids

Grid 2

Grid 2 o S (main line)
S (maiA line) [- }gié -W

Beginning of
storage lane
|

G T i ;
e i g P oy P
K/'/xfx.)('x B E e o e P i

\\\\\\\
\\\\\\\\\\\\
e R e A R e T A

-
Beginning of
Approach design area left turn taper

Alternate for Transitions Alternate for Ralsed Channelization

Two Way Left Turn Lanes | Grid 1
Grid 1

Full roadway\width

Legend

S Distance between light standards that will result in an average level that
exceeds the requirements of Figure 840-6.

)T( Light standard with mast arm mounted luminaire.
(Locations are typical and not mandatory.)

RI(4) DM 840-2 & DM figure 840-3 29



Intersections With Left Turn Channelization (4)

S (main line) S (intersection) S (main line)
[ i g Lo

Intersection Design area\

s
— Zf///////// —_
———————————————— e e R e S S T
— < /)/é{f//////// —1
N R D
s Py o
TS o = 8 i . x4 = Pesss
————— ST S
Approach Marked or
design area unmarked
crosswalk
Divided Highway Intersection
Legend

S Distance between light standards that will result in an average level that
exceeds the requirements of Figure 840-6.

JT Light standard with mast arm mounted luminaire
(Locations are typical and not mandatory.)

RI(4) DM 840-2 & figure DM 840-4 23



How to place Luminance & Veiling Luminance Grids

S (main line) S (intersection) S (main line) Grid 2
Grid 3 T T o, |~meat --/—| ri
' N

Intersection Design area\

\5

SRR R G PP, . R =
S ST v z ——
————— S e ==
l
£pprogch Marked or
design area \_{ Grid 1 ﬂ 4 linrharked
crosswalk
Divided Highway Intersection Grid 4
Legend

S Distance between light standards that will result in an average level that
exceeds the requirements of Figure 840-6.

JT Light standard with mast arm mounted luminaire
(Locations are typical and not mandatory.)

24



Intersections without channelization
that have more than 1 luminaire

Intersection Intersection
design area design area

1unrnnﬁ?
f Twe lana (min
Two lano / mm o

Toa Intermaciion Minor
Rerp Teeninms (withourt left tum chamnel zation)

with
tumn
hua {30 to BO 1)

i
5
]
—f
ag;

|

Al (4) DM 840-4 & Figure 840-4 25



How to place Luminance & Veiling Luminance Grids

Intersection
design area

Intersection
design area

right
10 ft min 4 riadiua {30 to B0 M)
N i
//// Grid 3
4
3 Twix lama {minor)
. i
Grid 1 j mv o
! loamdian 1T
Toa Intereaction Minor
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Intersections With Traffic Signals (5)

(intersection) — Multilane (major) ‘(lintemectinnlb
- = | roadway
: Intersection
Intersection— Multil : :
design area m:dL?:; (mﬂlﬂf)7 / design area
—i N 2 I
Two lane (minor) _
roadway Two lane (minor)
Marked or unmarked Ry
crosswalk Marked or unmarked
Four Way Intersection crosswalk
(Without left tum channelization) Tee Intersection Major

(Without left tum channelization)
RI(5) DM 840-3 & figure DM 840-5 27



How to place Luminance & Veiling Luminance Grids

S S
e . " (intersection)
Grid 3 ...(. :)- ﬂ‘;‘!‘ﬁ;‘f (major) i -
Grid 2 — Grid 2

; Intersection
Intersection— \ J Muitilane (major} design area
design area roadway

%0 |

ﬂ’?rﬁ wo |ane (minor) _
\ adway Two lane (minor
' Grid 1 roadway Grid 3

Marked or unma Grid 1

crosswalk Grid 4 Marked or unmarked
Four Way Intersection crasswalk
(Without left tum channelization) Tee Intersection Major

(Without left tum channelization)
28



Railroad Crossings With Gates or Signals (6)

S (main line)

— R/R track
Roadway
| S
~ 2
| CHa e
/ 50 ft _
R/R signal §"' min Design area
or gate
Railroad Crossing
Legend
S Distance between light standards that Light standard with mast arm
will result in an average light level mounted luminaire. (Locations
that exceeds the requirements of are typical and not mandatory.)
figure 840-6.

RI(6) DM 840-3 & figure DM 840-5 29



How to place Luminance & Veiling Luminance Grids

S (main line) — | Grid 2

— R/R track

R/R signal =~ min Design area
or gate
Railroad Crossing
Grid 1
Legend
S Distance between light standards that Light standard with mast arm
will result in an average light level mounted luminaire. (Locations
that exceeds the requirements of are typical and not mandatory.)
figure 840-6.

30



Transit Flyer Stop (7)

PN

x*
/ Off ramp

A4 1 4

Crossroad

._k «
| —

P,

* = Transit Flyer Stop =N

RI(7) DM 840-3 & figure DM 840-1, modified

31



How to place Luminance & Veiling Luminance Grids

Grid 1* | \

o

e

Off ramp

*Note: use this concept for all
Transit flyer stops shown in this example.

Orient grid in direction of traffic movement. —~—

. Crossroad

P,

32
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A

Minor Parking Lot (9)

— e r——— iy mrr— =T m—— el i “r—

|
[ L]

T

and Pool Lot

— — B 4 , \\i\ ! \\\ . Awa .
%7/ —————— —_—— || —-————-—————¥~ ——————————————————
L SR _ =239
= ¢' — — NG — <
Edge of Pdvtmeﬂlg S _%—_____________._____—-_—._ -
——————————————————————————— \—\‘ l E — Edye of shoubler
Pl
| 1
L_._._____._._ﬂw:a____...._____L_'_?_.____m_.._...___ ____________ L4 N

RI(9) DM 840-3 35



How to place Luminance & Veiling Luminance Grids

Grid 5 |—\ i | . }
e Blwa_ )\L " r | Grid3 o,
bdte F Shoulerr—— — ——" |l P e PR ————— | _Grd8 .
\_ ¢ 5% / -

Edge of Pavemed?y — g D —
____________________________ : l e == Edpe of shoush

| Grid2

Grid 1 Grid e
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Truck Weigh Sites (10)

_w—éw‘ TP B T P b QP QP 0P 0P 0P o O —aF

S0P R 0P 0P —OFa 0P —gptmgp

RI(10) DM 840-3 37



How to place Luminance & Veiling Luminance Grids
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Midblock Pedestrian Crossing (11)

Mid-Block Crossing of Five-Lane Arterial With Existing Median
40" min. | \ / | Projection of stop bar

I 50" min. —_| /—l Design area

. Rt
aE, . /S S S L Sidewalk g7,
“3--‘ . :3 ) i \E ::':-. PO A . .

N, -3 /// //IS-ld-em-l-k— XN Planting Strip

i

fo 4

X
[

.g?‘:.:'ﬂ-“
PlantingStrlp_ Sidewali 552 352 ™
- 40° min. Sidewalk TR
I— 50’ min. I / i
A | Projection of stop bar

Design area encompasses midblock crossing with raised median pedestrian refuge, and the crossing is not

within the limits of a continuously illuminated roadway.
RI(11) DM 840-3 39



Midblock Pedestrian Crossing (11)

Mid-Block Crossing of Five-Lane Arterial With Existing Median
| Projection of stop bar

40’ min. | /
\ l 50’ min. | Design area
® I ®

B \ |/ LA s g,
- R ':‘: b L. ::':_. ,o‘g . .
=, I //////Sid-em-l-l(: l._',;:::.“:_..\_ Planting Strip

Luminaires placed to
meet illumination
requirements from
figure 840-6 _page

=X 840-16
Traffic signal mast arm with ten;;r;é' for- future signal heads
.g}‘:.:'.n. 3
Planting Strip  -Sidevwalle— ::.‘*:- 1_’;'.: \\
40’ min. Sidewalk %—f(&';'r:
— 50" min—] /
| N | Projection of stop bar
Design area encompasses midblock crossing with raised median pedestrian refuge, and the crossing is not
within the limits of a continuously illuminated roadway.
40

RI(11) DM 840-3



How to place Luminance & Veiling Luminance Grids

Mid-Block Crossing of Five-Lane Arterial With Existing Median

40° min. | / | Projection of stop bar
L I Jo
| 50 mln.—|

A% el Sidewalk
BT Ml
AP

tedat

>, % Planting Strip

- ~

- o s -y
4 - T < i‘.‘- . :1.'

d ‘atr . * = .
& : : /// LT oty

- 4 >
= \_
1 Traffic signal mast arm with tennons for- future signal heads
* £HH, / g X554

;g_":'n‘ 25 \
Planting Strip  -Sidewalle Sl T \

K o
-

Sidewalk (X

Sady

\ | 40” min.
Grid 1 |—/ | Projection of stop bar

41
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Long Tunnel (12)

Tunnel length=500'
Design speed=5%0mph

et pymt. stopping sight distance=(d4-50mph) 400'-475'

o
—
£—
—
—_
- - i ) .
stopping sight dist.wet pymt. 475
tunnel length = 500’

RI(12) DM 840-3



How to place Luminance & Veiling Luminance Grids
Tunnel length=500"
Design speed=50mph

_ | Grid2
Wet pwmt. stopping sight ,di_ata7/1z=t44—5nmh;| 400'-475'

——

- |stopping sight dist et pumt. 475
tunnel length = 500 \

\—1 Grid 1
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Additional Illumination (1)

 Diminished Level of Service

— Mobility condition where the peak level of
service Is “D” or lower

« Accident Frequency

— Condition when the number of nighttime
accidents equal or exceed the number of daytime
accidents

— An Engineering study Is needed to show that
Installing 1llumination will result in a reduction
of nighttime accidents

* High nighttime pedestrian accident locations
* Al 840-3
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Additional Illumination (2)

« Highways With Full Access Control

— Consider full tlHlumination if a diminished level of
service exists and any two of the following
conditions exist:

* There are three or more successive interchanges
with an average spacing of 1 ¥2 miles or less.

ne roadway section is in an urban area.

ne accident frequency condition exists.
Al 840-4
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Highways With Full Access Control (2)

Al(2) DM 840-4
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Additional Illumination (2) cont.

« Highways With Full Access Control

— At ramps, consider additional illumination if a
diminished level of service exists and any of the
following conditions are present:

. ComPIex ramp alignment & grade. (suggested definition of
e

“complex ramp alignment & grade” is a speed reduction of 35 mph
from mainline speed or a 6% change in slope)

* Routine queues of five or more vehicles per lane at
ramp terminal.

* The nighttime accident frequency condition exists.

— At crossroads, consider additional illumination when a
diminished level of service exists and the nighttime
accident frequency condition exists.

— Also consider additional illumination for tunnels, under
crossings, or lids on the crossroads.

48
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Additional Illumination (3)

 Highways With Partial or Modified Limited Access
Control or With Managed Access Control

— Consider additional illumination if the highway
segment Is in a commercial area and;

— A diminished level of service exists.

— Or the nighttime accident frequency condition
exlists and an engineering study indicates the
nighttime driving condition would be improved.
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Additional [llumination (4)

e [Intersections Without Channelization

— [llumination of an intersection without
channelization is justified If:

e The Intersection Is located 1n an urban area.

e The Intersection I1s located outside the urban
area and a nighttime accident frequency
condition exists.

e Traffic volumes would be improved with the
Installation of left turn channelization.

o4



Intersections Without Channelization or Signals (4)

S

= (intersection)

(intersection) — Mulklana (mai
..5 i L Y”"“"aﬂe {major)

| roadway
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Additional Illumination (5)

e Tunnels, Underpasses or Lids
— lllumination is justified If:

 portal conditions result in a brightness in the
tunnel that is less than the measured daytime
brightness of the approach roadway divided by
15 and,

 The length to vertical clearance ratio is 10:1 or
greater.
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Given:
1) Widen three lane roadway to four lane roadway.

2)  Gap between new traffic barrier on structures is 4
feet.

3) Bridge design height = 17.0 feet.

4)  Undercrossing roadway is City street with 500 plus
pedestrians each day.
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Additional Illumination (6)

e Construction Zones and Detours
— lllumination may be justified If:

 Construction activities occur on roadway at
night.

* The alignment and grade are unusual and
require additional driver, cyclist or pedestrian
alertness.
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Additional Illumination (7)

e Transit Stops

— Transit stops with shelters are indicative of
higher passenger usage and illumination is
justified. This lighting consists of one
luminaire positioned to Illuminate both the
transit pull out area and the loading area.

—Additional illumination to further illuminate
the loading area at transit stops with
significant, nighttime activity may be
considered, If the transit agency will provide
the funding for construction and
maintenance.
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Additional Illumination (8 & 9)

* Bridges:

— Justification for illuminating bridges Is the same
as that for highways, with or without full limited
access control, as applicable.

 Railroad Crossings Without Gates or Signals:

— lllumination is justified if there Is a potential for
nighttime accidents.

— Take Into consideration the extent of nighttime
activity.
— Consider illumination if there is a probability that

railroad cars will be stopped on the crossing at
night.
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Additional lllumination (10 & 11)

« Walkways and Bicycle Tralils

— lllumination is justified If the walkway Is a
connection between two highway facilities.

— Consider illuminating existing walkways or
bicycle trails if security problems have been
reported.

— Consider illuminating of new construction
walkways or bicycle trails if security problems are
anticipated.

e Rest Areas

— Provide illumination for the roadway diverge and
merge sections and Illuminate the parking areas as
for a major parking lot.
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Rest Area
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Major Changes to Illumination Design
Practices

* A deviation to not provide illumination required for full
design level (or to provide more) on a NHS highway
requires approval by the Assistant State Design
Engineer. (CC: a copy to Toby Rickman MS 47344)

* Design deviations on Non-NHS highways are approved
by the Regional Administrator.

« Maximum Veiling Luminance calculation required on
all designs. (design with uniformity requirements - fig.
840-6)

« Nighttime light level requirements for short tunnels on

continuously illuminated roadways are the same as the
light level required on the roadway outside the tunnel.

. !Ilur_n_ination of Iintersections without channelization iIs
justified.
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Major Changes to lllumination Design
Practices - continued

Pedestrian activity levels defined & factored into light level
calculations.

Maximum Uniformity Ratio requirement (avg/min) has been
Increased to 3:1 in most cases.

Luminaire is not required to be mounted over edge stripe.

Mounting height of light standard no longer required to be called
out. Use of 40’ or 50’ light standards is required.

Voltage drop tables removed from Traffic Manual. Conductors
are sized using formula: 2ALR.

I[llumination design section of Traffic Manual moved to Chapter
840 Design Manual.

Hand calculation method removed and electronic calculation
example provided for illumination design.
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Reference Materials

« An Informational Guide for Roadway Lighting —
AASHTO. 2000 & 1984

 |lluminating Engineering Society of North America
(IES) RP-8-00, 2000 and RP-8, 1983

unnel Lighting Design Procedures — FHWA. 1985

Recommended Practice for Tunnel Lighting — IES.

1996

International Commission on Illumination (CIE).

1992
WSDO

" Design Manual. 2000

WSDOT

- Traffic Manual. 1993
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Contacts

e Ed Lagergren — Signals & Delineation Engineer
HQ Traffic Office 360-705-7284

 Terry Thayer — HQ Traffic Office 360-705-7290
 Ted Bailey — HQ Traffic Office 360-705-7286
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System Settings - Switches/Settings

Match the setfings as shown below. | System Ssttings...

[ Pefaglle = ] Rendering =
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System Setlings - Units

Match the settings as shown below.

“ System Settings

( Betailts T Rendering ] ok
{ Switches/Settings f iUnitsg X View/Project g

— Display Units =~ Numerical Units . Sl

| & Feet ' Footcandles Help

" Feet and Inches T Lux

€ Meters | Number Of Decimals E_ﬁ Rl |
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System Settings - View/Project
Type in a View Name and Project Name.

- System Settings

( Defaus | Rendering ) T
i Switches/Settings E Units ]  View/Project & =
— Default View - Conce!
View Name |view_1 . - r Help
Coordinates of Lower Left Comer lo o Rt Delaiiis
Coordinates of Upper Right Corn%1 0o |-| o0
A coordinates of the Upper Right Corner are based on the fdvncec.

current size and shape of the AGI32 Deskiop. Generally, the X
coordinate is the controlling dimension.

k|

| W Save Settings
- Default Project Name ——— : AsStartup

: ‘ Defaults
Project Name [45132 2002 Training

5 These settings are only used during startup. If you want to retain these
I.:afj settings. be sure to check "Save Settings as Startup Defaults”.




System Settings - Defaulis

Match the settings as shown below.
i System Settings |

| Switches/Settings 1 Units )—T View/Project : Ok
[ Defaults ?’ Rendering : ‘
— Default System Font Foned _
— Default Luminaire Symbols Reset Defaults
Nomal |CIRCLE RECESSED Down ' Select... . ‘
, : = Advanced...
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System Settings -
Match the seffings as shown below.

i System Settings 1
’ [ Switches/Seftings | Units i—I View/Project | Ok
Defaults 1 Rendering ‘ ‘ | I
—General ~ __ Coanee
- [T Save Radiosity Solution File Help
Anti-Aliasing: SamplingLevel  [None ﬁ
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System Settings - Advanced Settings

Maftch the settings as shown below.

n Advar*:ed Settings

l

iGenerak 1 Render - ow
- General Carcel I
Ghost Image - Repaint Cutoff Increment |250 Import Text - Size Factor !2 :
, S : Help I
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Direct Calc Mode Limiting Value {fc) I 0025 unless
s instructed to
do sol
» Advanced Settings h x|
( General o f Render =Y o
—Rendering
- Initial Meshing - Variable - Initial Meshing - Constant—————— — o
Length OF Patch Patch  Element Help ]
SidefFt] Size[Ft) Level  Level ‘
Level 1: <= Pole/ Pendant I |
- Ie 12 . A Reset Defaults I
Level2 <= [3 1 Luminaire Symbols IU |1
- B | ‘ V¥ Save Settings as
tereld < 126 I8 ~ Luminaire Subdivision : Startup Defaults
Leveld: <= 84 [12 ~ Minimum Luminaire Segment (Ft.] ]1 lg; fess i
‘ 'F* should not be
Level5: > Leveld |1 g —General changed
: | o e T ; unless
Element Size Factor = _]u_5 [ Patch Size] W Delete Render Working Files gnostmt[:ted to
= ’ 50







	illumination design manual.pdf
	Illumination Design for Transportation Applications�
	Definitions
	Required Illumination
	Additional Illumination
	Major Changes to Illumination Design Practices
	Reference Materials
	Contacts
	AGI32 System Settings




